Method for providing data for a control system for a milk cooling arrangement of a 
milking system, and method for cooling milk in a milk cooling arrangement and control 

system for a milk cooling arrangement 



FIELD AND BACKGROUND OF THE INVENTION 



[0001] The obj e ct of th e invention r e f e rs relates to a method for obtaining and providing data fer 
to a control system of a milk cooling arrang e m e nt with system having at least one cooling tank 
of a milking syst e m and, a method for cooling milk in a milk cooling arrangem e nt as w e ll as a 
control system of a milk cooling arrang e ment with at least one cooling tank. The invention can 
be used in conventional milking systems, in semi-automatic and fully-automatic milking 
systems, as well as in robot-supported milking systems. 

[0002] The invention can be used not only in milking systems for milking of cows, but also for 
milking systems for milking sheep, goats, horses, camels, buffalo, yaks, elk and other milk- 
yielding animals. 

[0003] In fee known milking systems, the milk milk e d from animals is collected in a cooling 
tank and stored until the content of the tank is removed and introduced to further processing. In 
order to ensure that during th e storag e ef milk ks properties are retained during the storage , it is 
necessary to cool the milk as rapidly as possible but as a maximum within thr ee hour s to about 
4°C. Preferably, this cooling takes place within three hours. When the temperature is too low, 
this may l e ad to the milk can decompose&en ph e nom e na in th e milk . In frozen milk, the fat 
particles are damaged and the amount of free fatty acids in the milk increases, whereupon a 
watery milk is produced. If the temperature is too high, there is a danger of development of 
germs so that the collected milk is no longer suitable for human consumption. 

[0004] When fresh ly milk e d milk , which has having a temperature that is clearly above the 
storage temperature [ [7] ] is introduced into the cooling tank, the temperature inside the cooling 
tank may increase above the temperature prescribed for storing the milk. This occurs especially 
when little milk is present in the cooling tank or when the cooling tank was e mpty previously 
empty . 

[0005] Depending on a dairy's milking syst e m frequency , the cooling tank and the 
corresponding cooling devices have different requirements. In conv e ntional milking syst e ms in 
which, as a rul e , For example, in dairies where milking is performed twice a day, large amounts 
of milk are produced twice a day during th e milking duration . In automatic milking systems, 
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especially in robot-supported milking systems in which the animals have free access to the 
milking system, the milked milk is obtained almost continuously. This results in tho necessity to 
b e gin cooling e v e n latter type of system requires cooling devices to operate for small amounts of 
milk. 

[0006] In order to avoid temperature stratification in the milk within the cooling tank, it is also 
known that the cooling tank can be equipped with a stirring mechanism. In order to shorten the 
time span until an orderly functioning of the stirring mechanism is reached and the cooling is 
turned on, a buffer tank, into which the^nilked fresh milk arrives, is arranged positioned before 
the cooling tank. 

[0007] It is also known that the milk e d raw fresh milk is subjected to pre-cooling before it is 
introduced into the cooling tank. Plate coolers in which the raw milk gives off a part of its heat 
to cooling waters serve this purpose. The heated cooling water can be used as drinking water. 

[0008] A milk cooling arrangement with at least one cooling tank of a milking system is known 
from DE 100 39 014 Al . The cooling tank has a wall in which a cooling floor is arranged. The 
cooling occurs with direct evaporation of a coolant circulating in one or several evaporator 
cooling floors of the tank wall with connection to a cooling machine, whereby the coolant 
decompressed in the cooling machine is evaporated there, while cooling the milk located above 
the evaporator cooling floor. Turning the cooling machine on and off is done with a thermostat 
with temperature sensors, which is arranged in the evaporator-cooling bottom on a point in the 
milk cooling tank which is as low as possible, and the surface temperature existing there is 
measured and/or the mixing temperature produced is measured. For immediate cooling of 
amounts of milk flowing in an area of the cooling bottom which is to be covered with milk, 
evaporator floor segments as evaporator cooling floor are arranged next to one another. These 
evaporator floor segments can be turned on and turned off individually. They have individual 
cooling circuits. In order to control the temperature of the evaporator floor segment or segments, 
devices are provided which, as a function of the surface temperature of the evaporator floor 
segment and/or of the evaporation temperature and/or of the partial pressure of the coolant in the 
evaporator floor segments, produce throttling and/or turning on and turning off of the motor 
compressors of the cooling machines. 

[0009] Due to the fact that the thermostat in the evaporator cooling floor is at as deep a point in 
the cooling tank as possible, there is a danger that the time duration between the time at which 
the milk arrives into a partially-filled cooling tank and the activation of the cooling machine by 



2 



1 

I 

the thermostat is so long that during this time the milk quality may be aff e ct e d adversely 
affected . 

SUMMARY OF THE INVENTION 

[0010] With this as our point of d e parture, [[t]]The goal of the present invention is to create a 
method for providing data fef to a control system ef for a milk cooling arrangement with at least 
one cooling tank of a milking syst e m, with the aid of which the response behavior of the milk 
cooling arrangement to the changing milk stream is improved. 

[001 1] According to th e inv e ntion, this task is solved by a m e thod for providing data for a 
control syst e m of a milk cooling arrang e m e nt with at least on e cooling tank of a milking syst e m. 
Advantageous furth e r dev e lopm e nts and embodiments of th e method for providing data is th e 
obj e ct of the d e pend e nt claims. 

[0012] The method according to the invention for providing data for to a control system ef for a 
milk cooling arrangement with at least one cooling tank of a milking system is characterized by 
the fact that at least cooling-tank-related data as well as at l e ast milk-specific data en from at 
least some milking stations are d e t e rmin e d obtained and th e se ar e made available to the control 
system. 

[0013] Due to the fact that, in addition to cooling-tank-related data the to control system ef for a 
milk cooling arrangement is also provided with at least milk-specific data of at least one milking 
station, the control system can generate standards for the control of the milk cooling 
arrangement, especially of the cooling tank. With the aid of these standards, control of the 
arrangement and preferably of the cooling tank is made possible at a very early point in time, 
because now it is no longer absolutely necessary to detect new inflowing milk by sensors in the 
cooling tank. By providing data for a control system, the possibility is created that this control 
system reacts based on the data made available beforehand, that is, before possible sensors in the 
cooling tanks indicate disturbances or increasing temperatures. 

[0014] With the aid of these measures, not only the control is improved but the quality of the 
cooling can also be improved, which has a favorable effect on the storage of the milk. 

[0015] Especially, it is proposed that the milk-specific data, information about the amount of 
milk milked, temperature, flow velocity and/or specific heat capacity of the milk are obtained. 
This information is frequently available already at the milking station. For example, with the aid 
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of this information it is possible to prepare the cooling tank for the soon entering milk and for the 
amount of heat related to that. This means that the adjustment of the output of the milk cooling 
arrangement, especially of the cooling tank, to the actual demand of cooling performance is 
possible. The control of the cooling and mixing processes which are involved in the cooling of 
the milk are also included in the coordination. 

[0016] Considering that the control system of a milk cooling arrangement is no longer dependent 
exclusively on the sensors within the cooling tank, but has information available about the 
amount of milk and of its temperature, that is, about the amount of heat to be expected in the 
future, it can prepare for the cooling of the incoming amount of milk before the sensors of the 
cooling tank go beyond the required threshold values. Since usually the cooling tank is further 
removed from the milking stations and a certain time elapses before the milk arrives from the 
milking station to the cooling tank, according to the method of the invention, this time can be 
utilized to prepare the milk cooling arrangement to the task before it. If the milk cooling 
arrangement has a cooling device which comprises at least one cooling agent storage, the cooling 
agent storage can be filled completely, by and large, when a large amount of milk or amount of 
heat is to be expected. 

[0017] In milk cooling arrangements with variable cooling performance, this can be also 
maximized in anticipation in order to take into consideration the conditions to be expected. 

[0018] With the control system, not only milk-specific data but also cooling-tank-related data are 
taken into consideration. These data contain information about the amount of milk present in the 
cooling tank, the holding capacity of the cooling tank, the remaining capacity of the cooling tank, 
temperature, cooling performance, and/or status of a cooling device. Such information is 
introduced in the form of parameters into the control system and then these are processed by the 
control system as signals. 

[0019] The amount of milk obtained in a milking process depends on the individual animal. It 
also changes with the state of lactation of the animal. During the initial phase of lactation, the 
amount of milk given off by an animal is greater than towards the end of lactation of the animal. 
Therefore, it is advantageous when the control system also provides data about the individual 
animal. As a result of this, the milk cooling arrangement can be adjusted to the temporal task it 
faces and can be shifted to a very early point in time, that is, under certain circumstances, even to 
before the beginning of a milking process. 
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[0020] When an animal is recognized at a milking station and it has been determined that no 
abnormal behavior is expected from the animal, then, based on historical data about the animal, 
the amount of milk expected can be determined. This can be transmitted to the control system as 
a predictive value. Optionally, this predicted value can be assigned a safety factor which takes 
into consideration an uncertainty about the amount of milk given off by the particular animal, so 
that the cooling performance will not be set too high. Since the cooling is related to energy 
consumption, this energy consumption determines the cost of the operation of the milk cooling 
arrangement. This is particularly important especially when the cooling pumps and the 
compressor of a milk cooling arrangement run in the optimum region. In addition to providing 
data about individual animals, it is advantageous when the control system is provided group- 
specific and herd-specific data, statistical data and/or milking station management data. 

[0021] Especially in robot-supported milking systems in which the animals can go to the milking 
system freely, a time-distribution of the amounts of milk expected can be determined from 
group-specific and herd-specific data. These data contain information about the frequency of 
going to the milking system by the individual animals as well as the time span between two 
milking processes. From this it can be determined, for example, when a majority of animals go 
to the milking system and the amount of milk that will probably be obtained. Already from the 
anticipated data, preparative measures can be performed at the milk cooling arrangement. This 
can be, for example, the preparation of an additional cooling tank when it is determined that the 
amount of milk expected is greater than the residual capacity of another cooling tank. 

[0022] If the milk cooling arrangement has several cooling tanks, then the control system can 
also assume the coordination of the milk flow from the milking stations to the cooling tanks. In 
this case it is helpful to provide cooling-tank-related data which are, for example, the current 
tank capacity, which can be calculated from the capacity of the cooling tank and the actual 
amount of filling. With the aid of the internal characteristic quantities of the cooling tank, for 
example, the state of filling, remaining capacity, temperature, cooling performance, status of the 
cooling aggregate, etc., by controlling the milking station, the loading of the cooling tank with 
the milked amount of milk can be coordinated and optimized. 

[0023] In addition to providing data for a control system of a milk cooling arrangement, one of 
the goals of the present invention is to propose a method for cooling milk in a milk cooling 
arrangement, providing effective cooling. Especially savings of energy is one of the aims. 
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[0024] This task is solv e d according to th e inv e ntion by a method of cooling of milk in a milk 
cooling arrang e m e nt with at l e ast on e cooling tank and at least on e cooling d e vice of a milking 
syst e m with th e charact e ri s tics of Claim 5. Advantag e ous further dev e lopm e nts and 
embodim e nts of th e m e thods are obj e cts of th e dep e ndent claims. 

[0025] According to the method of the invention for the cooling of milk in a milk cooling 
arrangement, it is proposed that determination of the amount of milk milked in at least one 
milking station as well as a temperature of the amount of milk milked which is led at least partly 
to at least one cooling tank be determined. The amount of milk as well as the temperature of the 
amount of milk which is located in the cooling tank into which the milked amount of milk is 
passed is determined. Starting from this data at least one characteristic quantity is determined. It 
checks whether the characteristic quantity is within a tolerance field, especially the characteristic 
quantity is compared with a predetermined threshold value. Activation of the cooling device 
occurs when the at least one characteristic quantity is outside a tolerance field, especially when 
the characteristic quantity exceeds a predetermined threshold value. 

[0026] By performing the method according to the invention it is achieved that, for example, a 
cooling device of a milk cooling arrangement is activated at a very early point in time when the 
at least one characteristic quantity lies outside a tolerance field. If this is not the case, then the 
milked amount of milk can arrive into the cooling tank without activation of the cooling device. 
Such a situation exists, for example, when the amount of milk or the amount of heat that has to 
be removed from the milk is very small in comparison to the amount of milk in the cooling tank. 
If needed, a stirrer can be turned on which results in making the milk temperature in the tank 
uniform. 

[0027] The method according to the invention also provides the advantage that the cooling 
performance is utilized only when this is actually needed. From the point of view of energy, this 
conduction of the method has numerous advantages, especially the amount of energy necessary 
for operating the milk cooling arrangement can be minimized. 

[0028] According to an advantageous embodiment of the method, it is proposed that the amount 
of heat of the milked amount of milk be determined as at least one characteristic quantity. This 
is the amount of heat that must be removed from the milked milk in order to reach the 
temperature in the cooling tank. From this characteristic quantity it can be determined how the 
milk cooling arrangement is to be controlled so that the excessive amount of heat in the material 
to be cooled, that is, in the amount of milk milked, is removed. In an especially simple 
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embodiment, thus, for example, the opening time of an expansion valve for a coolant can be 
determined. 

[0029] In addition to or instead of determining the amount of heat of the milked milk, a 
theoretical mixing temperature in the cooling tank can be determined as the characteristic 
quantity. This theoretical mixing temperature can be determined approximately using the 
following equation: 

0 ' m T c T ^m^. -C M +m M • c M 

where the symbols have the following meanings: 



T m 


mixing temperature, 


To 


reference temperature, 


my 


mass of tank, 


c T 


specific heat capacity of the tank, 


niMT 


mass of the milk in the tank, 


T T 


temperature of the tank and milk, 


niM 


mass of milked milk, 


cm 


specific heat capacity of the milk and 


Tm 


temperature of the milked milk 



If the theoretical mixing temperature is above a threshold value, then the cooling installation is 
activated. It can also be seen from the equation that when the mass of the milked milk is small 
the theoretical mixing temperature shows only a slight increase, such that it is not absolutely 
necessary to activate a cooling device when only small masses of amount of milk are expected. 

[0030] With regard to the expected mixing temperature, it may make sense to cool the milk 
located in the tank more intensely in order to obtain a favorable initial value for the subsequent 
cooling steps. 

[0031] The temperature of the amount of milked milk can be estimated and/or measured. An 
estimation of the temperature is especially advantageous when the method according to the 
invention is used in milking systems in which there are no temperature sensors for the amounts 
of milk. However, it is preferable to determine the temperature of the amount of milk by 
measurement. Especially, the temperature of the amount of milked milk is determined at the 
milking station, at the milk collecting container after the plate cooler and/or at the inlet to the 
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cooling tank. Since the milk in the piping system from the milking station to the cooling tank 
goes through a certain path, the milk can in some cases cool off. The extent of cooling can be 
estimated here so that the temperature of the amount of milked milk at the milking station is 
measured while the temperature at the inlet into the cooling tank is estimated. From the expected 
temperature at the inlet into the cooling tank, information can be provided to the control system 
of a milk cooling arrangement. If cooling of the milk occurs, then based on consideration of the 
temperature measured at the milking station the cooling performance will be set too high. 

[0032] In this case, with consideration of a safety factor, the cooling performance can be 
adjusted to the value of temperature estimated at the inlet into the cooling tank. This is not only 
the case when, during the streaming, the milk cools, but also when, on the way from the milking 
station to the cooling tank, heating of the milk might occur. In such a case the cooling 
performance must be higher than based on the temperature determined at the milking station. 

[0033] The cooling performance necessary for cooling the milk is essentially dependent on the 
amount of milk milked. It is also necessary to provide sufficient cooling performance even in 
case of a maximum amount of milk obtained. Therefore, it is proposed that the amount of milk 
milked be predicted according to data specific to the individual animal or group or herd. With 
the aid of this measure, the necessary cooling performance can be provided as a function of the 
predicted amount of milk even before the milking processes. Hereby seasonal or lactation- 
related influences on the predicted amount of milk can be taken into consideration based on data 
on individual animals. When the method is conducted in this way, it is especially suitable for 
those milking systems in which the animals are led to the milking system at specified points in 
time. 

[0034] The amount of milk milked can be predicted not only from data on individual animals, 
but also directly or indirectly. As a result of this the accuracy increases. The amount of milk can 
be determined by measuring the amount of milk or from data of a milk pump. The amount of 
milk is the amount of milk which would be obtained at the individual milking stations, and then 
there is also the possibility of combining several milking stations to groups and to determine the 
amount of milk milked in the group. 

[0035] According to a still further advantageous embodiment of the method, it is proposed that a 
first approximate value be determined for the characteristic quantity from data on individual 
animals and the cooling device activated when the approximate value lies outside a tolerance 
field, especially when it exceeds a predetermined threshold value. With the aid of this step, it is 
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achieved that the cooling device is activated soon enough to store the expected amount of milk in 
the cooling tank adequately. The approximate value can also be tracked which means that this 
approximate value is corrected with consideration of the actual conditions. This is especially 
advantageous when the milking duration of the animals is very different. Thus, for example, at a 
milking station an animal can be milked, while at another milking station the milking has not yet 
begun, whereby the milking process at the first milking station and the milking process at the 
second milking station overlap in time so that an increased amount of milk can be expected 
under certain circumstances by addition. In this way, the cooling performance can be not only 
increased but also decreased since, for example, at the first milking station the milking process 
was already completed while at the second milking station the milking process approaches the 
end. 

[0036] In connection with the activation of the cooling device, it is of interest to find out when 
the cooling performance is queried. In this connection, according to another advantageous 
embodiment of the method, it is proposed that the time or times be determined at which the 
amount of milk milked arrives into the cooling tank. For this determination, the flow velocity of 
the milk is determined in at least one relevant point of the milking system. 

[0037] When the milking system has several milking stations, it is proposed that at least one of 
the milking stations, preferably at all milking stations, at least one determination of the amount 
of milk milked be performed at the particular milking stations. This can be an actual 
determination of the amount of milk. Alternatively or additionally, theoretical determinations of 
the amount of milk can also be performed, where this is done based on data on individual 
animals. 

[0038] The activation of the cooling device preferably occurs when at least one characteristic 
quantity lies outside a tolerance field, especially when it exceeds a predetermined threshold 
value. The characteristic quantity can be a system characteristic quantity which is composed of a 
number of characteristic quantities, whereby the individual characteristic quantities can be 
assigned to the individual milking stations. 

[0039] The milking-station-specific characteristic quantities can be determined at the milking 
station itself. The determination of the characteristic quantities can also be determined centrally, 
preferably in a herd-management system. Hereby both milking-station-specific characteristic 
quantities as well as a system characteristic quantity can be determined. 
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[0040] In milking systems which have a number of milking stations and which are suitable for 
the milking of large herds, it is advantageous when several cooling tanks are provided. Hereby 
the individual stations or all can be connected with a cooling tank each. A design of a milking 
system is preferable in which the milking stations can be optionally connected to the cooling 
tanks or separated from them. In such a design of the milking system it is proposed that, 
depending on at least one characteristic quantity and/or depending on the expected and/or 
actually milked milk, this is led to different cooling tanks. The amount of milk can be the 
amount of milk of individual milking stations. There is also the possibility that groups of 
milking stations can be connected with the individual cooling tanks or separated from them. 

[0041] A goal of the present invention is also to provide a control system of a milk cooling 
arrangement which can be realized with simple means. 

[0012] This goal is achi e v e d by th e control syst e m according to th e inv e ntion according to Claim 
17. Advantageous e mbodim e nts and furth e r developments of th e control syst e m ar e th e obj e cts 
of the d e pendent claims. 

[0043] The control system of a milk cooling arrangement according to the invention with at least 
one cooling tank and at least one cooling device has a signal evaluation device which is provided 
with signals that correspond to milk-cooling-arrangement-related and milk-specific data of at 
least a few milking stations. A control element is connected to the signal evaluation unit and the 
milk cooling arrangement, which activates the milk cooling arrangement, especially a cooling 
device, as a function of the signals delivered by the signal evaluation unit and the control 
element. 

[0044] According to an advantageous embodiment of the control system, it is proposed that at 
least one milking station have a milking station control, which is a component of the control 
system. By this embodiment of the control system, the milking station control can provide 
coordination of the control data of the milk cooling arrangement. The milking stations hereby 
have milking station controls with convenient display and setting possibilities. These can also be 
used for controlling the milk cooling arrangement. 

[0045] The displays can be used for representing the parameters of the milk cooling arrangement 
as well as of the status of the milk cooling arrangement. As a result of this, greater convenience 
is created for the operator. Furthermore, as a result of this measure, the possibility is created that 
the operator can react more rapidly to possible irregularities during the milking process since 
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these occur most frequently at the milking station. Also, the display and storage of the status of 
the milk cooling arrangement can be done at the milking station, so that the operator has the 
current data about the status of the milk cooling arrangement on location. 

[0046] There is also a possibility that the signal evaluation unit be formed through a central data 
processing installation. It can be part of a plant management system, especially of the herd- 
management system. With the aid of the herd-management system, data, especially data on 
individual animals, can be transmitted to the signal evaluation device. 

[0047] By coordination of the control of the milking station and the control of the milk cooling, 
the performance of the milk cooling arrangement can be improved. Thus, shorter cooling times 
and better utilization of the resources within the cooling device can be achieved. The setting of 
the parameters and the recording of the status of the milk cooling arrangement can be realized 
conveniently. 

[0048] Further details and advantages will be explained with the aid of the practical example 
shown in the drawing without the object of the application being limited to this preferred 
practical example. 

[0049] In the course of mechanization in dairy cattle keeping, information and control systems 
have been developed for the animal keeping operations. The information and control systems 
may be very different due to the extremely different sizes of operations, and properties specific 
to the country. 

[0050] In modern dairy cattle operations one finds a number of control systems which deal with 
very different functions. This also applies especially to the information and control system in 
dairy cattle operations which use automatic milking systems. In automatic milking systems the 
milk cups are attached automatically to the teat of an animal. It is also known that characteristic 
quantities or processes in animal keeping operations can be controlled with the aid of sensors. It 
can relate for example to the milk output of an animal or of its sorting into an area provided for 
it. These characteristic quantities are selectively made available to the operator in the milking 
parlor. Furthermore, such characteristic quantities are sent to a central computer and processed 
there. In the central computer there is also a possibility of manual data acquisition and 
management. This central computer serves at the same time as a control and/or regulating unit 
for the components of a milking system. At the central computer, the essential control 
information of the dairy cattle operation can be recalled. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



[0051] The practical example shown in the Figure indicates schematically the cooperation of 
several components of a milking system. The milking system has a milking parlor control 1 , 
which is in connection with the milking parlor control equipment 2. The milking parlor control 
equipment communicates with the milking parlor control 1. The milking parlor control 1 also 
provides control of the milk pumps 3. 

[0052] The milking parlor control 1 can be a control which controls a single milking station. 
Several milking parlor controls 1 can also be provided which control the individual milking 
stations, which are not shown. There is also the possibility that one milking parlor control is 
provided for several milking stations. In addition to these main variations, milking systems can 
also be produced which contain mixed forms of milking parlor controls. With the aid of the 
milking parlor control equipment 2, which controls the sensors that are not shown, milk-specific 
data are sent to the milking parlor control 1 . These data contain information about the amount of 
milk milked, the temperature of the milk and preferably the specific heat capacity of the milk. 
Through the milk pump control 3, the milking parlor control 1 can be provided data regarding 
the amount of milked milk. 

[0053] The milking parlor control 1 can furthermore contain information about the animal that is 
at the milking station at that moment. It is possible to provide the milking parlor control 
information continuously, but also regarding the exceeding of threshold values. These threshold 
values can be established with knowledge of the internal physical characteristics and settings of 
the control system of a milk cooling arrangement. 

[0054] The milking parlor control can be a branched system, so that individual milking parlor 
controls or milking parlor equipment can be connected to the control system of a milk cooling 
arrangement. However, it is also possible to have a central process control, for example within a 
herd-management program. This herd-management program provides the necessary signals and 
data to the control system of a milk cooling arrangement. 

[0055] The milking parlor control 1 can obtain the relevant information about the milked amount 
of milk from the activity of the milk pump. This information is provided by milk pump control 
3. Moreover, the estimated time for the arrival of the milked milk to the cooling tank can also be 
derived from the activity of the milk pump and the sensors connected to it. 
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[0056] For several milking stations with several cooling tanks, the milking parlor control 1 can 
provide the coordination of the control data and milk flows. In this case it is helpful to transmit, 
for example, the actual tank capacity, which can be calculated from the capacities of the cooling 
tanks and the current filling amount. With the aid of these internal physical parameters, for 
example, filling level, remaining capacity, temperature, cooling performance, status of the 
cooling aggregates, etc., the milking parlor control can coordinate and optimize the loading of 
the cooling tanks with the milk that was just milked. 

[0057] The milk cooling arrangement 4 is connected to the milking parlor control 1 for this 
purpose. The milk cooling arrangement 4 includes a tank control 5, a cooling tank 6, cooling 
devices 7, as well as tank sensors 8. The tank sensors 8 provide information about the current 
status of the cooling tank 6. The cooling aggregates 7 are connected to the tank control 8 and to 
the milking parlor control 1 using information technology in such a way that the milking parlor 
control and/or the tank control controls the cooling aggregate 7 according to the requirements. 

[0058] The milking parlor control provides information about the temperature as well as about 
the amount of milk milked. From these quantities as well as from knowing the specific heat 
capacity of the amount of milk and the known physical parameters within the cooling tanks, the 
amount of heat that must be removed from the amount of milk milked can be calculated. That is, 
one can calculate the cooling performance necessary so that the temperature in the cooling tank 
remains within the set tolerance field. The temperature in the cooling tank is preferably 4°C. 

[0059] If it is known at what time point milk arrives into the cooling tank, then, with 
consideration of the known cooling performance, the tank control and the cooling aggregates 7 
can be activated correspondingly. 

[0060] Instead of the determination of the amount of heat that has to be removed, a 
determination of a theoretical mixing temperature can also be performed. This determination is 
done with the following equation. 

where the symbols have the following meanings: 
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T m 


mixing temperature, 


To 


reference temperature, 


my 


mass of tank, 


C T 


specific heat capacity of the tank, 


niMT 


mass of the milk in the tank, 


T T 


temperature of the tank and milk, 


m M 


mass of milked milk, 


cm 


specific heat capacity of the milk and 


Tm 


temperature of the milked milk. 



If the predicted mixing temperature T m lies within a set tolerance field, then there is no 
requirement for cooling the presently milked amount of milk. If the mixing temperature T m 
leads to the fact that this is above a certain threshold value, then the amount of milk milked is 
cooled to the point that the mixing temperature is below the threshold value. If this is known 
beforehand from estimates, then the milk in the tank can also be cooled. 

[0061] The milking parlor control can have displays and means of setting that belong to the 
control. By transferring the set parameters, the parameters can be transmitted to the tank control. 
As a rule, this is more convenient than carrying out the control oneself, since the operator is 
located mainly in the area of milking parlor control or in operating the herd management. The 
physical parameters of the milk cooling arrangement can also be displayed and requested at the 
milking parlor control. 

[0062] By coordination of the milking parlor control and tank control, shorter cooling times and 
improved utilization of the resources within the milk cooling arrangement can be utilized. The 
setting of parameters and displaying of the status of the milk cooling arrangement can also be 
realized more conveniently. Moreover, more rapid adjustment to the changing states within a 
milking system can be achieved. The invention also offers the possibility of retrofitting existing 
milking systems without the necessity of a significantly high investment. 
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ABSTRACT 

In order to improve the functionality of a cooling arrangement [[(4)]], the invention 
provides a method for providing data for a control system for a milk cooling arrangement [[(4)]], 
a method for cooling milk in a milk cooling arrangement, and a control system. Data, which are 
relevant to the cooling tank and which are at least specific to the milk at at least two milking 
stations, are determined for the control system of a milk cooling arrangement of a milking 
system and are provided to said control system. At least one characteristic quantity is determined 
from this data, and the milk cooling arrangement is activated when at least one characteristic 
quantity lies outside a tolerance zone, particularly when it exceeds a predetermined threshold 
value. Shorter cooling times and an improved use of resources are achieved due to the interaction 
of the milking parlor control with the control system of a milk cooling arrangement. In addition, 
the invention enables an operator to set parameters and log the operation of the milk cooling 
arrangement in a convenient manner. 
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